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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
4/12/2010 has been entered. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-3, 5-8, 14 and 16 are rejected under 35 U.S.C. 103(a) as obvious over 
Piano (US 5,803,967). in view of Phillips (US 5,571 ,615) further in view of 
Tribochemistry Between Hydrogen and Diamond Like Carbon Films, Fontaine; Surface 
and Coating Technology 146-147 (2001 ) 286-291 (as evidence of effect of Hydrogen on 



diamond film structures). 
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2 . Piano teaches a silicon carbide substrate (cermet, see claim 23 (a))having 
textured and highly oriented diamond layers includes the steps of forming a plurality of 
diamond nucleation sites on a substrate and then growing diamond on the sites so 
merge and form a continuous diamond layer having [100] and [111] facets (see 
abstract). The growing step is performed by repeatedly cycling between first growth 
parameters, which favor growth of the nucleation sites in a direction normal to the [100] 
facets relative to growth in a direction normal to the [111] facets, and second growth 
parameters, which favor growth of the [1 00] facets relative to growth of the [111] facets, 
in sequence (see abstract). The result is a smooth polycrystalline diamond layer (see 
abstract and example). 

3. Surface roughness below about 0.3 d.sub.ns and more preferably, below about 
0.1 d.sub.ns, and to achieve a low [100] facet tilt, the second diamond layer(s) 65 is 
preferably grown to a thickness between about 2-20 (.mu.m) or even less. The 
examiner contends that the surface roughness taught would be expected to overlap and 
the desire for a very low surface roughness would render obvious the claimed range 
given the disclosed ranges of Piano. No patentable distinction is seen. 

4. To the extent to which the pre-amble is given patentable weight and that the term 
"cutting tool" implies any type of structure, which it is not clear it does, Piano does not 
appear to disclose a cutting tool or the exact surface roughness claimed. 

Phillips teaches a, cutting tool, cement carbide substrate having a diamond film 
coating having a grain size of less than about 0.5 microns; within applicant's claimed 
range (abstract, and claim 2). The diamond coating has a thickness of greater than 
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about 10 micrometers (column 4 lines 50-60). The reference discloses a superior 
smooth surface (see comments on figures), but does not specifically disclose the 
claimed surface roughness. However, given that the diamond film has a substantially 
similar thickness and grain size and is produced via CVD methods, similar to applicant's 
disclosed method, and the overlapping thickness of Piano, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to provide a low surface 
roughness diamond film by employing known processing conditions for diamond films in 
order to obtain a surface roughness as low as possible; including a surface roughness 
less than 0.2 microns, as claimed, since a smooth diamond surface is highly desired by 
Phillips. 

Regarding claims 2-8 and 14 and 16, Phillips discloses a superior smooth 
surface (see comments on figures) produced via a CVD process, but does not 
specifically disclose the claimed surface roughness. However, given that the diamond 
film has a substantially similar thickness and grain size and is produced via CVD 
methods, similar to applicant's disclosed method (see embodiments in the instant 
specification); the diamond film would be expected by one of ordinary skill to be 
optimizable for surface smoothness and evenness (and would be expected to obtain 
similar aspect ratios given similar grain sizes) in so doing achieve substantially similar 
physical properties and characteristics as claimed. It is not clear that there are any 
processing conditions that are different between Phillips and the instant claimed 
invention that would produce differing characteristics. 
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More specifically regarding claim 16, it is not clear that the further defined 
process produce a distinctly different product given the instant disclosure and the art of 
record, therefore the process limitation is not considered to produce a distinct product 
further defining the claimed product. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a diamond film of the claimed crystal structures and orientation 
known in the art which have high aspect ratio within applicant's claimed range (i.e. 
columnar structures having high aspect ratios). It further would have been obvious to 
provide any desired thickness including a single crystal thicknesses, and an optimized 
hydrogen content by varying the processing time and other processing conditions (i.e. 
pressure; as taught by Phillip see column 4 regarding CVD processing) in order to 
obtain a diamond film ideal for particular applications limiting the hydrogen content, 
consistent with hydrogen contents known effect on the physical properties of the 
diamond film (see Tribochemistry Between Hydrogen and Diamond Like Carbon Films, 
Fontaine; Surface and Coating Technology 146-147 (2001) 286-291 as evidence of 
effect of Hydrogen on diamond film structures). No patentable distinction is seen. 

Regarding applicant's amendments to claims, it is noted that applicant has not 
defined primary and secondary grain structures. Further there is no requirement that the 
two claimed grain structures are different in any way nor is it clear that there is any 
nexus between the added claim language and the Raman Spectroscopy results and 
"double crystal structure" as defined by applicant's affidavit after the filing of the instant 
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application. Phillips has multiple diamond grain structures that can be considered 
primary and secondary grain structures. No patentable distinction is seen. 



Claims 9-13, and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Piano (US 5,803,967).in view of Phillips (US 5,571 ,615), in view of Tribochemistry 
Between Hydrogen and Diamond Like Carbon Films, Fontaine; Surface and Coating 
Technology 146-147 (2001) 286-291 as evidence of effect of Hydrogen on diamond film 
structures), further in view of Kembaiyan et al (US 2004/0060742). 

Phillips teaches a cement carbide substrate having a diamond film coating 
having a grain size of less than about 0.5 microns; within applicant's claimed range 
(abstract, and claim 2). The diamond coating has a thickness of greater than about 10 
micrometers (column 4 lines 50-60). The reference discloses a superior smooth surface 
(see comments on figures), but does not specifically disclose the claimed surface 
roughness. However, given that the diamond film has a substantially similar thickness 
and grain size and is produced via CVD methods, similar to applicant's disclosed 
method, therefore would be expected to have substantially similar surface roughness. 

None of the previously cited references appear to disclose the cited carbide body 
(substrate). 

Kembaiyan teaches a tungsten carbide body containing cobalt and chromium 
binder material [0023]. Further, the carbide body has a diamond layered face covering 
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the body [0025]. The Cobalt binder can be present between 2% and 12% of the body 
(see claim 10 ref.); overlapping applicant's claimed range. The tungsten carbide is 
present at least 80% of the body in some embodiments and from 30% to 99% 
dependent upon the embodiment (see claims 2 and 25-27 ref). Therefore, the disclosed 
ranges overlap applicant's claimed ranges of each material. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a carbide body, as taught by Kembaiyan, and optimize the level of 
cobalt and chromium binder within the ranges disclosed by Kembaiyan (above) to within 
the corresponding levels claimed by applicant in order to provide the most effective tool 
body having the most advantageous physical characteristics (i.e hardness and wear 
resistance). 

Response to Arguments 

Applicant's arguments with respect to pending claims have been considered but 
are moot in view of the new ground(s) of rejection. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL MILLER whose telephone number is (571)272- 
1534. The examiner can normally be reached on M-Th. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Sample can be reached on (571)272-1376. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/David R. Sample/ 

Supervisory Patent Examiner, Art Unit 1783 



/Daniel Miller/ 
Examiner, Art Unit 1794 



